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Resistance of concrete to magnesium sulfate attack under combined action
of carbonation and dry-wet cycles
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Abstract: Deterioration of carbonized fly ash concrete (FAC), concrete with high volume mineral admixture (HVMAC), and high
performance hybrid fibers reinforced expansive concrete (HPHFREC) exposed to 5% magnesium sulfate solution was investigated.
Two corrosion regimes were employed: natural immersion and dry-wet cycle. Experiment results show that carbonation changes the
chemical component of concrete surface and reduces the resistance of concrete to magnesium sulfate attack, though carbonation
compacts the concrete surface to some extent. The dry-wet cycles accelerates the diffusion of magnesium sulfate and develops the
micro-crack of concrete. Under combined action of carbonation and magnesium sulfate, HVMAC gets the best resistance to sulfate
attack and is applicable to the atrocious environment, but FAC which was broken up is not applicable to the concrete engineering in
such environment. Under combined action of carbonation, dry-wet cycle, and magnesium sulfate, HPHFREC2, of which the
reinforced effect of the fibers is obviously well, shows the better resistance of concrete to sulfate attack.
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Table 1 Mixed proportions and properties of different concretes

Mixed proportion/(kg m™)

Sample Fine
Cement FA SG SF AEA

aggregate

Superpla Compressive
o Slump
Coarse -sticizer / strength(28d)
Water mm
aggregate 1% /MPa




FAC 304 76 0 0 0 775
HVMAC 270 240 60 30 0 669
HPHFR
210 240 60 30 60 669
EC1
HPHFR
210 240 60 30 60 669
EC2

1235 171 0.8" 65 595

*k

1104 139 0.85 80 50.7
1104 142 1.2 100 60.6
1104 142 1.2 100 58.8

Notes: "JM-B type Superplasticizer; “"HP400R type Superplasticizer;
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Fig.1 Relative dynamic modulus of elasticity and mass change of concrete under combined action of
carbonation and magnesium sulfate attack
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Fig.2 Relative dynamic modulus of elasticity and mass change of concrete subjected to the combined
action of carbonation, dry-wet cycles and magnesium sulfate
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Table2 Compressive strength of concretes

Specimen

Compressive strength(28d) Final compressive strength
(MPa)

(MPa)




T+MS
FAC
T+DW+MS
T+MS
HPC
T+DW+MS
T+MS
HPHFREC1
T+DW+MS
T+MS
HPHFREC2
T+DW+MS

59.5
59.5
50.7
50.7
60.6
60.6
58.8
58.8

32.1875
26.618
31.114
25.354
38.253
31.668

Notes: T-Carbonization; DW- Dry wet cycles; MS- Magnesium sulfate
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